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llETPOJlOllIKM KAPAKTEPHCI'HKM HA BYJIKAHCKHTEKAPllM 
O~OKOHHHATAHAAIT~ 
Ii.I*s 

PyABpcKo-rmnolUKK 4laJ<yJITCT - Wnm 

C. JIemrn<olla 
PyABPCKo-ROJIOlDKH PYJITCT - WTlm 
AliCTPAKT 
BYJlKaHCKHTe KapnK OA OKOJlKHaTa Ha n OJlHNeT3J1K'fHOTO Haot-3J111WTe A ronap 
npcm:T8BYJWIT Aen O,ll Byn](aHCKHOT KOMJUJeKC Ha KOlKY4I IlJ18HHHa, KOj BO ooH088 e npeTcTa· 
BeH co HHTep~japHH ,no KKceJlH K8proc 
BYJI](81ICK8Ta aD"HIIHOCT Ha OBOj npOCTOp 38II0'IH8Jl1 80 nJlHOuell. OAHooHO npeA SAO 
6 MHJJKOHH rO.LlHlfH, K -rpaena ce,no ,Il,OJleH l1J1eHCTOUeH, O)lHOCHO,nO npeA1,8 MHmtOHK ro.LlHHH. 
Kallo nocne.LlHua Ha roneMlTa IYlTKllHCK8 IKTH8HOCT, apeMeHcKHOT HHTePsan H roJle­
NIlTa PIl3HOJlHltoeT BO rp8,ll6an HI 41YIl,/l3MeIrrOT Ha OBOj npOCTOp, KNa nojaBS H liB noroneN 
6poj PIl3HOBH,IllIH THnOBR Ha BYJT1(IIICIH xapnH, H Toa TpruyaajiH 0.11 81IKaJlt IH 6a3aJrrH na ce 
AO PHOJlHTH. 
HcmnyBIlH.8T8 WTO ce HanpaaeHH BO Henocpe,llHa 6JlHJHHa Ha Aronap ce O,llHecYJWIT 
Ha ByJlKaHCKHTe KapnH WTOce jaBYJWIT BO BHJl Ha BYJllaHCKH II cy6ayJlKaHCKH TeJla, ao noroneN 
JleJI JIUjISTeHH CO HHTeHJHBHa llHJlPOTepMlUllla akTHBHOCT. 
Co OJlpeA6aTB H8 OBHe upnK ce ,nom.ll.o 38IUl)"fOK ,IleKa ce pa50TH 38 HHTepMcmHjapHH 
xaPnH OJl rpynaTa HaRIITU'Jl{Tf! 10H BO cBOjOT COCTBB K810 rJTBBHH MHHeplUlH HM88T: nnarKOI­
Jlacl'! (aHJle3HH-J186p8,ll0p) 6HOTHT, nHpoKceH (aynrr), 8M4IH60Jl (Martfe3HO lIecTHHJ'CHT). O.a.­
peJl6aTa Ha O.LlHOCOT H8 HJOTOrurre H8 87Sr "Sr nOlBlKyaa spe,llHOCT OJl 0.708568, WTO jacHo 
J60pyaa J8 rOneNaTa KOHTaMHHaUHja Ha nplfMapnHOT MarMITCKH paCTO". 
IIETPOJlOllIKM KAPAKTEPMCTHKM HA BYJIKAHCKHTE KAPllM 
O~OKOnHHATAHA~ 
BOBF.U 
Uem3 H8 OBOj 1J>YA e Aa ro npHICa)l(e COCTaBOT H XeMH3MOT H8 ByJll(8H­
CKHIe ICapOH OA OlCOJlHHaT8 H8 nOm IMeTaJIH'IHOTO HaotaJIHlUTe Anwap, 
I 
, 
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KaKO H COCTaBOT Ha r naBHHTe MltHepaJIHH 4>a3H o.n BYJIKaHCKIITe KapnH Ha 
A JIWap. ITPH OBa HCOJ.fTyaaJbe o.npe.neHH ce cne.nHHTe MI1HepamtH <l>a:m: 
nJIamOKnaCH, nHpoKceHH, aM4>H60JIH H 6HOTHTH. 
OBlle 0.npe.n6H ce H3BpweHH BO I1HCTHTyTOT ,~Max - Planck" BO Mainz 
H Ha YHJ.fBepJHTeTOT BO MajH~ H Toa co nOMOW Ha eneKTpoHcKH pacTep­
MHKpocKon H eJIeKTpoHcKa MliKpOCOH.na. 
r eoJlolllJ(Jl KaprurrepuCTIfKH Ha HaotamllIfI'eTO Anwap 
TIOJlllMeTaJIK'lHOTO Sb-As-TL-Ag-Au H30taJIHUlTe Anwap e CMeCTeHO 
BO By JIKaHCKHOT KOMDJleICC H3 1<0lKy4> IIJIaHHlJa, 40 lCM OMaJIe'teHO o.n KaBa­
.napllH. 
06nacTa BO Koja ce Haota HaofanHlllTeTo BJleI)'Ba BO COCTaBOT Ha 
Bap.napcKaTa 30Ha, Koja npeTCTaByaa aKTHBeH nojac BO ,nOJIlKHHa o.n Han 600 
KM. 
Bo paMKHTe Ha 06nacTa AJIlllap MO)l(aT .na ce m.naojaT ,ll,Ba XpoHoCTpa­
THrpa4>cKH rraKeTH, H Toa; 
- npe.nTepllHepHH ce.nnMeHTHH H MeTaMop4>HH KapnH, 
- TepunepHH xap60HaTH H nJlHOueHCKH ByJIlCauCKH KaplIH H nHpOK­
naCHfTH. 
Bo paMKJfTe Ha npe,nTepllHepHHTe ce.llliMeHTH xe 6H.naT rrpeTCTaBeHH 
CJIe.nHHTe THDOBH Ha KapnH. 
•
,lJ.OJIOMHTII 
THe BO paMKHTe H3 RaotammrreTo A nwap ce .nocTa 3acTaneKH H 
npeTCTaByaaaT el1Ha 011 cpe.nHHHTe 80 KOH 3a BpeMe Ha XH.npOTepManHaTa 
aKTHBHOCT ce H3BpllleHH MeTaCOMaTCKH npouecH. .IJ;onOMHTCJ(aTa cepHja e 
aepojaTHo HajCTapa CTpaTlfl1>a4>cu e.nHRliua BO paMICHTe}fa reonornjan Ha 
RaotammrreTO Anlllap. CepHjaTa Ha110nOMHTHenpeTCTaBeHa co CHBO-6eJrn 
.no TeMHH Cpe.nH03pHeCTH H CHTH03pHeCTR KpHCTaJIHH .nonOMHTH. 
MEPMEPH 
MepMepHTe ce HajpacnpoCTpaueTH BO paMKHTe Ha npe.nTepUHepHHTe 
KapnH. ITo 60ja ce CHBO-Oe.nH .no 6e~ a HaMeCTa H CHHKaBO 060eHH. Bo 
OCHOBa ce mrpa.neHH o.n KaJIUHTCKH 3pHa co roneMMHa O.ll Han 0,5 MM. Ce 
jaByaaaT rJlaBHO Kaxo MaCHBRH KapnH, Har-tecTa liMa II nojaBa Ha cnoeBHTOCT. 
B. Boev, S. Lepitkova · 
Bo jYJKHHOT .nen ox 
npeTCTaBeH co e.nH2 
paHa. 
TIo .nOJl)KHHa1 
KHTe KapnH, ce 3a6c: 
CJIBli.nO TeMHO-CHBI 
H ManKY XJIOPHT. H 
BOCT CO 3a6eJIeJKJIH; 
BopaMKHTeH 
rpa.n6a Ha HaotaJIH 
DH. 
CepHja Ha TY 
e.nHa'teHO ap3 Mel! 
co.npJKaT npOMeHJIl 
p Hjan. Bo HHB HMa 
)KOmeHHKaBH H UP] 
ConpJKaT JlOKaJIHH I 
cJ(a nenen H CTaKJIC 
roneM ,neJI 0 
nOKpneHO co TY4>OE 
o.n;nenHH Mlrnepan 
nOX3JKYBa8T CTap~ 
MeTOna).OCHOBHHI 
HH TY4>o3HH 
HelDe.nHa'leHa 
xoja HaMeCTa e 
.neTpHTH'IeH 
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Bo j )'lKHHOT nen on 06nacTa KOHTaKTOT DOMety MepMCpHTe H Ty$HTM e e 
npeTCTaBeH co ellH8 HenpaDllJIHa nODpIillfHa, Koja BO OCHOsa e MHHepanH3U­
p aHa 
no nOmKlffiaTa Ha MCTO'lUHOT nen Ha AJIlllap, DO pa"h-1KHTe Ha TpHjac­
nrre KapDH, ce 3a6enelK)'BaaT ,IIBa THDa Ha WKpHJlllH. no 60ja ce cpe6peHO­
CMBM n o TeMHO-CHllH. Bo OCHOBa ce M3rpaneHH on KBapa, cepHUHT, If>en.ncnaT 
H Man:tey XJlOPHT. liMaaT nen Hn06JlaCTM'lH8 CTpYJCTYP8 H mpaJeHa WKJ)HJla­
BOCT co 3a6eJle>KJTlmM $eHOMeHH HS Ha6HpaH>e. 
Bo paMKHTe Ha TepUI-lepHMTe KapnM KOMWTOllneryBaaT BO reonowKara 
rpa,n6a Ha Haot ammrrero Anmap iCe rM npMK3)I(eMe cnenHme BHnOBH 1(31'­
nM.. 
TY<I>03HH )lOJIOMHnl 
CepHja Ha ry$03HH nonOMHTM ce TepmrepHH u pnM KOM n e)f(aT HCy­
e,llHa'ieHO Bp3 Me:3030jcKn KapllH. H3rpa,neHH ce on CHBIi ,!lOnOMHTH KOH 
co.np)f(aT npOMeHnHBa KOmt'lMHa Ha BymcaHCKa nenen rum -ry$03eH MaTe­
pJij3Jl. Bo HHB HMa H npMcyCTBo H.a "HllPoTepMaJIHli npOMeHH R n06&maaT 
IKOmeKHKaBH M upBeH HKaBM o60jyoaH.a. OBHe MaCHBHIol ry$03IDf nOnOMHTU 
conpllCaT nOKaJIHM HHTepKaJIJlp3HH ceKBeHUH Ha CHTH03PHCCYTy $, Byn xaH­
CKS Denen M CTaKno 'lMj a n e6e..JrnH8 e HeKonKY CM.• 
TYOODH 
roneM nen on npOCTopOT BO KOj ce Haota Haota.nHUlTcTO Anmap e 
nOKpMeHO co ry$oBH on TepllMepHa CTIlpOCT. Hcn HryBalbeToHa CTIlpOCTa Ha 
onneJIHH MHHepaJlH on cepMjaTa Ha ry$OBHTe BO OXOnMH~Ta Ha Anruap 
nOKIDK)'BaaT crapoCT on oKOny 4,5-5,0 MMn. ron. (TID E. Eoe8, 1988 KlAr 
MeTOna). OCHOBHHOT ICOHTaKT Ha ry$o3HaTa cepMja H cepHjaT8 Ha TepUHep­
HH ry4Jo3HM JJ,OJIOMHTH H npemepUHepHHTe upnH ce IIp eTCTaBeHH co 
HeHJenHa'IeHa 30Ha xoja Ha MHo£), MeeTa e MOUlHe T ' 1(0 lla ce 3a6eJle)f(H H 
Koj a H&MeCTa e n e6e.na OJ{ 2 no 10 Mo, npeTCTaBeHa co MeUlaHa cepHja H8 
n eTJHfTH'leH M8TepHjan co Hajpa:3.JlH'IHa roneMuHa Ha $parMeHnrre. KOl!­
TaKTHaTa 30Ha e 3a$aTeH8 co npollecme R3 MMHepaml~Hj:l, WTO BO OCHOBa 
360pya83a nO'IeTOKOT Ha pynoHocHaT8 $338 H;naBa HH «PoPMallllH 3a crapOCTa 
Ha 0PYll.H)'BaH.eTO Ha Anmsp. 
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MllKpOCKOnCKH KapaKTep"CTItKJI 
TIpenapaT 6p. 11 
MUxpOCKOnCKHTe HCDHT}'Bal-ba HH nOKa)f()'B88T .neKa .113.LleHan xapna 
ce Xap3.ICTepH3Hpa co H3pa311T8 ltlinOKpHCTaneCTO-nop<lmpCK3 crpyKTypa, 
K3.Lle lUTO roneMHHaT8 Ha O.Ll.LleJJHH 3pHa ce )lBH)KR o.n 0,5 .no 3 MM. EmeH 
Ca.nCKH Mlm epa.n o.n roj e H3rpa.neHa OBaa IC3pna e nnaruoKnacoT, KOj ce 
o.nmtK)'sa CO H3paJeH3 30HapHa rpa.n6a, nITO H1I yKIDKytla )leK3 ce pafiorn 
BepojaTHo 33 aH)le3HH, a 60eHHTe COCTojKH ce npe.nCTaBeHH CO 3MillH60Jl, 
B. Bocv. S. Lcpitkova 
6HOTHT H "",'n/""'''U 
H HeHCKp 
H3P33HTO 30HapH3 
3H.ne3HH. Haj'lecT3 
nopeTKO 
H3HeCYBa oKony 25 
CUTHH . 
OCHOBH3T3 Maca 
KonH jacHo ce 33 
OKony HeKOH 
MarHenn). JJ:en 
paH co II{''''"'I"I'=}I\',,­
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6HOTHT H nepOKCeH. OCIIOBHaTa Maca Koja WTO 33q,aKa HeKane 50-60 % o.n 
BKynH8Ta Maca e I-IJrpa.neH3 0111'>fi1KpOJllfTl1 o.n ropeHaBel1el-Hrre 1'>1l1liepanit 
H HeHcKpHcTa.nH3HpaHa CT3K.neCTa Maca 
ruIArltOKJIACOT 
Ce jaBYBa BO BHJl Ha H1llfOMOp£llHH110 XHnHl1HOMoPtilHH ¢eHOKpIICl3.nn 
KOH .ne)l(aT BO eJlHa X11nOKPHCT3.neCTa OCHOBHa Maca. Ce KapaKTepll3UpaaT co 
HJPalHTO JOHapHa rpan6a, WTO yxa)f(YBa lleKa ce pa60TII HajnepojaTHO 3a 
8Hl1eJHH. HajQecT3 ro.neMHHa Ha IPeHOKPlfCTamrre e OKOK}' 2 X 05 MM, a 
nopeTKo l10CTlirHYBa n 110 3 X 1 MM. HlofBHaT3 npOueHTV8JTHa 38CTaneliOCT 
H3HecYB3 OKO.ny 25-30 %. 
CIITH II P-1JIKPOJlllTIt 011 n.nanIOK.naCOT ce janYBaaT H BO COCTanOT Ha 
OCHOBH8T8 Maca 
AM<l>HOOJI 
KaKO H n.narHoK.naCHHTe H aMq,H60.nCKlfTe JpHa ce jaBYBaaT BO 06.nHK 
Ha H1lHOMOpq,HH 110 XHnH1l1l0MOp£llHH q,eHOKpHCT3.nH KOlt .nelKaT BO OCHOB­
HaTa XHnOKpHCTa.neCTa Maca Kaj 01l1le.nHlt JpHa j acHo ce r.nel1aaT wec­
TOCTpaHH o6mll.\H co H3paJeHa uenl1BOCT BO 1lBa npanua. Co HCKY'IeHH HI1­
KOJUI jacHo ce Ja6e.nelKYBa n.neoxpOHJaM co Kaq,eaBa 110 c.na60Je.neHa 60ja 
OKO.ny HeKOl1 aMq,H60.ncKH JpHa ce Ja6e.nelKYBaaT Omll.{HTCKH pa60BI1 (o.n 
MarHeTHT). ,n:e.n o.n aMq,H60.nCKHTe JpHa ce Ja¢aTeHI1 co npOMeHIf KOHlllTO 
MHKpOCKllnCKH ce TeWKO onpe.ne.nHBH, npH WTO JpH3Ta .n06HBaaT CHnO-3eM­
jecT mr.nel1, a Ha HeKOH MeCTa no nYKH3THHHTe ce Ja6e.nelKynaaT MHOry 
CHTHH JpHa 011 em1.nOT. 10.neMHHaTa Ha JpHaT3 Haj'lecTo e o.n 0,5 .no 1 MM. a 
nopeTKo .nocTHrHYBa H o.n 2 .no 3 MM. HCTO KaKO H Kaj n.narHOK.naCOT ce 
Ja6e.nelKynaaT JpHa KOH KaKO MHKPO.nHTH .ne)l(aT BO OCHOBHaTa Maca llp o­
UeHTY3.nHaTa JaCTaneHOCT Ha aMQ1I160.nHTe HJHecysa OKO.ny 10-15 %. Bo 
HeKOH aM¢1160.nCKH JpHa ce Ja6e.nelKYBaaT YK.nonUH H CHTHH a.noTpI10­
MoPtilHH JpHa o.n n.narHoK.nac, a M3.n .ne.n o.n aM¢H60.ncKHTe JpHa e KOpOl1H­
paH co no.nOIlHelKHHTe MarMaTCKH npoueCH. 
JJHOTIIT 
Ce jaBYBa BO BH1l Ha ¢eHOKpHCT3.nH BO ¢opMa Ha JIylllnH'iKH '1Hja 
roJIel'>lIiHa HajqeCTO ce .nDIf)l(H 011 0,5 .no 1 MM. KaKO H aMtilH60JIHTe, H THe 
OKO.ny ce6e HMaaT jacHo BH.nJIlmH onaUHTCKH pa60BH. K aj 6alHllTe npoueeH 
2+ 
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CO):W)l{HHA
HMaaT H3paJeHa uenmfBOCT. On BKyIIHaTa Maca, Ha 6HOTHT OTOataaT HeKaIJ.e 
o KOny 10 %. Ce ja:J)'B3 BO BUn H3 CUTHH MHKpOJUtTCKH nynmH BO OCHOBHaTa 
Maca 
V 
IDIPOKCEH Cr 
Co 
Bo open aparoT nHpoKceHoT e HajMarIK)' 33CTIUJeH. KaKO if .npynrre Ni 
OpHC)'THH Ml1Hepa.rnr, ce jas}'B3 K3KO ~HOKPHCTaJIH 'iHH 06JIHUH ce Haj"qeC­ Cu 
TO XHTIH.ltHOMOp£j>HO no aJIOTpHOMOpljlHO 3pHeCTH. Zn 
G.M aKCHMaJIHaT3 ro.rreMHHa sa clJeHOIpHCTamrre n ocnrrH}'Ba on 0,2 no 
0,5 MM. 33 paJrutK3 on 3M£j>H60JlHTe, Kaj HHB HeMa H3pa3eH nJleoxpoH3aM, no 	 Rb 
SrIllTO H ce paJJlHK)'DaaT. llpOueHTYaJlH3Ta 3aCTaneHOCT lIM H3Hec)'B3 HeKlJ,lle 
OKOny 5%. M Kaj rmpoKcemtTe, l{aKO if lC3j lIPynrre MHHepaJIH, HMa 3pHa XOH 	 y 
Zr KaKO MHKpOJlHTH JJellCaT BO OCHOBHaT3 Maca 
Nb 
Pb 
Tb 
XEMlICKM COCfAB HA BYJIKAHCKFITE KAPIIH Ott: 
OKOnHHATAHAArr~ 
2 3 
Si02 56.36 56.43 57.36 " 
Ti02 0.78 0.79 0.78 
11 
Al:z03 18.29 18.51 17.65 
FC2<>3· '.97 '.94 !t12 10 
MnO O.at 0.08 0.06 
Mgo 1.77 1.50 1.99 
CliO 4.52 4.33 5.50 
NIl20 3.93 4.20 4.29 
KlO 5.64 5.68 5.43 
flO, 0.54 0.55 0.52 
G 2 .36 2.29 0.92 
100.22 100.27 100.06 	 )' 
• COAP)IUlHIlTa H8 MHI 
·BKYJlHOTO lIIeJle:!O e npHK8.lKIlHO KllKO Fe:tO 
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COW)(GUIA HA MI1KPOEJIEMEHTIITE 80 BYJII{A}fCKHTE 
KAPIIH O.n; A.IIIIIAP 
2 3 
v 
Cr 
Co 
Ni 
Cu 
Zn 
Ga 
Rb 
Sr 
y 
Zr 
Nb 
Pb 
Th 
No2O+M1O-"&'
•• 
15 
" 
'2 
'0 
)1 
125 114 
10 12 
12 12 
20 14 
48 44 
61 54 
22 21 
246 252 
1136 1182 
41 49 
393 401 
30 30 
88 86 
83 84 
p, Plk'Dbu.. " 
8 B;u~1I 
O. Bazaltanduit 
02 A"duil 
OJ Ocx il 
R Riolil 
~. hghibauU 
52 Trahiondcz it 
I Tf Qt\il 
• O • 1,'fIt i 8allWllt 02 f. nol,frit 
UJ le,. .lonolil 
Ph hnom 
F Foidill 
\ 
0) \02 
~~ is 7~ 
Si02'1 
CJL 2. HOMeHlCnaT)'pa Ha BynIC8HcICHTe 1C8pnH 
(I.e Bas, La Maitre, Strcckaisen, 1986) 
• COnp llCHlt8n Ha MHlIPoeJleMel~ e ./lIIJleHa BO ppm. 
129 
15 
11 
14 
43 
55 
23 
238 
1341 
49 
384 
28 
92 
77 
' 
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35.2 
3.! 
IU 
16.1 
0.1 
14J 
9.2 
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On. np HnO)l(emfTe XeMI1CKII aHarrHJH ce rne.n.a .n.eKa OBHe Knpnll m ,maT 
HHTepMe.n.lljapell K3paKTep. THe I1MaaT Jl'OneMeHa KOJlJf'HtlJ3 Ha a.Jl1(amrn H 
Taa ce .rull·OKH BO rpamlluue o.n. 8 J).O 10%. PenaTHBHO no.ne).lH3KDaT3 Koml­
'IHHa Ha K20 H Na20 jacllo yxalKysa lIa Toa JlCKa ce pa60m 3a KaPIlH UJTO npUlI3t"aar 80 
rpynaTa Ha Tpalllf8HJlC3HTHTe, onllocllo JlIl'THTHTC. Ha cmllea 6p. 2 e JlanCH ,[tl1jarpaM 90 KOj 
ce IlpHK8lK811H OJlHOCHTe H8 BKynHHTe aJlKlI.JlHH H CHJlHl(H)'MOT. 
IfJnpuieHaTa 0.n.pe.n6a Ha 1I0PM3T1fBHHOT p,uOIepanen COCr3n, KaKO H 
HHrnl1eBHTe n apaMeTpH, rH .nanoa Cne.nHHTe Bpe.nHOCTH: 
H OPMII11tBHK MHHep3J1K HllrJllleOK opeAflOCTII 
I. 2. 3 I. 2. 3 
g 1.775 0.898 0.675 si 186 187 183 
or 33.319 33.555 32.079 al 3S 33 33 
ne fm 23 22 23 
ab 33.236 35.520 36.281 c 16 15 18 
am 15.619 14.889 12.889 alk 24 25 24 
co ti 1.9 1.9 1.8 
Pwo 1.515 1.401 4.738 0.7 0.7 0.7 
en 4.407 3.734 4.954 k 0.4 0.4 0.4 
fs mg 0.3 0.3 0.4 
fo 
fa 
ap 1.279 1.302 1.231 Q 35 35 31 
il 1.481 1.500 1.481 L 52 53 50 
hm 7.394 7.339 7.144 M 13 12 16 
mt Pi 0.1 0.1 0.1 
cr y 0.1 0.1 0.2 
cc 
HUPMaTHBCH IlJlarHOKJlaC 
An % 31.969 29.537 26.195 
COCTanOT Ha rn3BmfTe MHHepanHH <pa3H e o npe.nenelf co nO:-'IOlli H3 
EJlEKTPOHCKII PACTEP M l fKPOCKOII, H Toa 3a Cnen.HHTe r.UtHepa..rm: 
f1JEJIj!CnAT ITJlAHfOKJIAClf, ITlfPOKCElf, MArHETI1T, I1fIM EHlfT. 
nOpan~f He3a.n.OBOmnenHaTa TO'fHOCT npH o.npen.oara Ha M!<PH OJlOT H 
EHOTHTOT, HUBHOTO orrpe.n.enyn3lf,e e H3BprneHO CO nOMorn l-fa eJ1CK­
TpOHCKa MJ.fKPOCOH1!/L Onl1e o.npe.n.6H ce HJBprneHH BO Max - PI;mc inSitUl 80 
MAlNZ H Ha YHlmepJHTeTOT BO MajHU-
SiOz 
TiOz 
A120-, 
FeO 
MnO 
MgO 
K20 
NalO 
810 5.1 
• BkynHoTO lKCJle30 e 0) 
• • H2O e JlOJl8JleHO JlO 
3:6UP 
Si 
A1 
A1 
Ti 
Fe 
Mn 
Mg 
Ca 
K 
Na 
Si 10.28 
A1 5.74 
Fe 0.061 
K 0.254 
Na 1.158 
Ca 1.600 
Z 16.02 
X 3.01 
Or 8.43 
Ab 38.40 
An 53. 17 
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COCfAB HAI)HOTIITOT 
2 3 CPFJlEH 
Si02 35.20 36. 15 35.95 35.76 
Ti02 3 .85 4. 15 4.20 4.06 
AJ1~ 14.80 15.50 17.78 16.02 
FeO 16.20 IS. IS 14.30 15.21 
MnO 0. 15 0.12 0.1t 0.12 
MgO 14.80 15.21 15.35 15. 12 
K20 9.20 7 .70 7.81 8.23 
NatO 0.38 0.52 0.57 0.49 
HtO 5.42 5.50 3.93 4.99 
• BKynHOTO )l(eJ1C30 e n pHJ(8)t(8HO k8l0 FcO 
•• H20 e jlo,QaJleHO JlO 100 %. 
3liMP HA JOHMTE 3A OCHOBA O~ 23 (O,OH,F) 
Si 5.494 5.393 5.362 5.416 
AI 2.508 2.607 2 .638 2.584 
AI 0 . 184 0 .090 0.493 0.256 
Ti 0.431 0.466 0.472 0.456 
Fe 1.969 1.747 1.676 1.797 
Mn 0.018 0 .014 0.013 0 .015 
Mg 3.470 3.406 3 .490 3.4SS 
Ca 
K 1.838 1.470 l.S08 1.605 
Na 0. 112 0 .143 0 .163 0.139 
3I>MP HA JOHMTE 3A OCHOBA 0,lJ; 32 (0) 
Si 10.28 10.25 10.74 10.95 10.55 
AI 5.74 6.27 5 .64 5.25 5:n 
Fe 0.061 0.059 0.052 0.039 0.052 
K 0.254 0 .240 0.336 0.390 0.295 
Na 1.l58 2.140 1.160 1.668 1.530 
Ca 1.600 1.630 1.056 0.800 1.270 
Z 16.02 16.52 16.38 16.197 16.270 
X 3.01 4.01 2.SS2 2.858 3.09 
Or 8.43 5.90 13.16 13.64 9.54 
Ab 38.40 53.36 45.45 58.35 49.51 
An 53.17 40.64 41.37 27.99 41.10 
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Cn.3. cJ>en.ncnaTCKo 3pHO Oll n8THTHTe H8 AJlwap 
Si 
AIlY 
COCfAB HA llJIArHOKJIACOT AI'; 
Ti,2 3 4 CPFJlEH 1'0 + 
B. Bcev, S. Lepitkova­
SiD2 
"l'iD2 
AbO, 
FcO 
MIlO 
CliO 
57.42 
0. 19 
27.56 
0.43 
8.72 
56.22 
0.17 
27.67 
0.39 
8.38 
61.06 
0.37 
27.84 
0.37 
S.6S 
62.23 
0.27 
25.55 
0.27 
4.26 
61.35 
0.25 
27.40 
0.36 
6.7S 
M~+Fo 
Mo 
FoH 
Mn 
CII 
Na 
KlO 1.12 1.09 1.54 2.73 1.37 Ca 
Na;O 4.55 6.08 3.46 4.90 4.69 Na 
K 
25 E. Boev, S. LepitkOV" - P~trolo~ki karakteristki na .,. 
Cn.4. ArpUST lI3 lIopH6neHAa H MarHeTIfT 
3EHP HA JOlUlTE 3A OCHOBA 0)1; 23 (0) 
Si. 
AI" 
6.1 93 
1.807 
6. 186 
1.814 
6.017 
1.9S3 
6.132 
1.868 
A1vi 
Til 
Fe + 
M~+Fo 
Mn 
0.514 
0.174 
3.035 
1.036 
0.016 
0.551 
0.172 
3.241 
1.028 
0.018 
00464 
0.196 
3.333 
0.989 
O.OIS 
0.509 
0.. 180 
3.203 
1.0"!£! 
0.017 
Fe2+ 0.003 0.178 
Mn 
CIl 
Na 
1.907 
0.093 
1.898 
0.102 
1.803 
0.019 
1. 889 
0 .131 
Ca 
Na 
K 
0.538 
0.209 
0.524 
0.196 
0.63 
0.2OS 
0.357 
0.20 
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COCTAB HA AM<1>REOJIOT 
Si02 
Ticn 
AhO.,l 
feD 
MoO 
MgO 
CaD 
1'1820 
1(20 
H2O" 
1 
42.50 
1.60 
13.70 
9.20 
0.11 
13.90 
12.20 
2.25 
1.11 
3.43 
2 
43.20 
1.75 
14.20 
9.30 
0. 11 
14.50 
11.90 
2.1 S 
LOS 
1.84 
3 
42.25 
1.82 
14.01 
10.11 
0. 12 
15.60 
J 1.81 
2.30 
1.12 
0.88 
CPEJIElI 
42.65 
1.72 
13.97 
9.53 
0. 11 
14.66 
11.97 
2.23 
1.09 
2.40 
Si02 
Ti02 
AI203 
feO· 
MoO 
MgO 
CaO 
51.09 
0.60 
2.52 
7.87 
0.59 
15.42 
21.90 
• BKym,oTo lKenC30 e np HK3lK.8t10 118KO FeO 
•• H20 e .aOJ\8.aellO.ao 100 % 
en.5. 3PHO H8 mtpOKCCtI Ot{ naTHTHTe Ha AJ,wap 
1.892Si 
0.108Al 
0.002AI 
0.220Fe 

0.0\8
Mo 
0.890Mg 
0.904Ca 
44.19 
Fo 
Mg 
10.92 
44.88Ca 
coer 
MgO 

AI?:O, 

T i02 

MoO 

FolD' 

• BKymloro lKCJIC10 e 
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COCfAB IIA IUIPOI(CEHOT 

2 3 4 CPE/{EH 
Si02 SI.09 
Ti02 0.60 
AI20l 2.52 
FeO· 7.87 
MnO 0.59 
MgO IS.41 
CliO 21.90 
S I.47 
0,49 
2.03 
7.65 
0.68 
15.93 
21.76 
!iLI0 
0.40 
2.39 
7.80 
0.7S 
15.97 
21. 58 
SI.28 
0.49 
2 .80 
8.32 
O.SO 
15.33 
21.27 
5l.23 
0.49 
2.43 
7.91 
0.63 
15.66 
21.63 
•fiKynlloTo )f(CJ1ClO CnpI1K3>K:l1I0 K:IKO FeO 
16UP HA JOHUTE lA OCHOBA O~ 6 (0) 
Si 1.892 1.904 \.890 1.897 1.896 

AI 0.108 0.088 0.102 0.103 0.104 

AI 0.002 0.015 0.004 
Fe 0.220 0.220 0.226 0.239 0.226 
Mn 0.018 0.0. 19 0.022 0.015 0.018 
Mg 0.890 0 .883 0.886 0.849 0.877 
Ca 0.904 0.863 0.855 0.842 0.866 
Mg 44.19 44.91 45.04 43.99 44 .S4 
Fe 10.92 11.19 11.48 12.38 11.47 
Ca 44.88 · 43.89 43.46 43.62 43.98 
COCfAB HA MArHETIfTOT 11 lIJ1MEHIITOT 
MarllCTHT 
• BKynll o r o >Kc.ITClO C n p lflCa)l(3HO K3KO F.:O 
MgO 4.01 1.73 
AhO] 3.17 0.62 
Ti02 4.37 37.10 
MnO 1.52 1.67 
F~O' 86.92 S8 .116 
.' 
28 Gcologica macedonica, T.S Nr.l 1990-91 
CJI.6. 3pllo Ha Marnenrr 80 n HpOll:ceHOT en.7. 3pl:la H8. .tn.'oIeHlIT H anaTHT BO 
nHpOICceHOT 
Co onpen6an Ha rnasH~lTe MHHepanHH ¢laJH ce noata n o 3alcnY'lOK 
neKa THe ce npeTCTaaeHH co nnarHOImac (atme3UH), 6HOTHT, aM¢lH6an 'u 
nHpOKceH. 
IUL\rHOKJIACOT no CBOjOT COCTas e,llOCTa npOMeHnJm, a urro BO OCHona 
e n ocne.wma H3 HeroBHoT lCap 3JCTep H Ha'lHHOT Ha onpe.n6a. 
Bo CBOjOT COCTaB TOj HMa 3roneMeHa KOnH'UlHa Ha )(anUHCKa KOMno­
HeHTa, UlTO BO ReXOH Cny'l3H n:mecysa H .uo 8%. BaKBHoT cOCTas H3 nnarn­
OKnaCOT nOKruKyaa .ueKa ce pa60TH 3a e.neH penanmHo n06aJU'IeH AJ 1,UE3Kll. 
AMC1)HIiQJIOT npHITata DO rpynaTIl Ha KanWICKHTe aM<lm6o.llH H TOj e on 
TlmOT HaMAfl1E3HOXECTJruI'OIT(cn. 8). Toj e Hanoseice MeCTa 3acPaTeH co 
npouecH Aa TpaHc4K>PMaUHja H KaKO pe3ynraT Ha Toa liM3 nojasa Aa arpera­
Til Ha xopH6neA,Il3 H MarHeTHT (CJL 3). 
B. Boev. S. Lepitkova­
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Cn. 8 JJONeHKna-rypa 
(8. Leake. 1978) CO 
a~lIjlH60nOT Oll 
O.upe.u6an 
cn.5HCJL6 
1. 
2. EHJlHol1CHll 
3.G>ePOXeBeH6ePrHT 
4.AyrKT. S. 
6. TMTlH08yrKT 
7. CytilULIlUHCIH aynn­
8. nHlKOHHT 
9. pON6H'IeH mlpOlcetl 
(NaneITeIH upnH) 
10. 
OlonHHaTB Ha AJlwap 
pOM6H'leH nHI)OllceHi 
(MeT8MOp11IHM 
11. nonolK6a HI 

Oll BynlaHCKHTe 

MeHTKTe H OlIlDelUl 
yxUC}'BaaT Ha 
Ha JJATH1'H1'f. 
__ _ 
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HASTt r~5I 1F 
t'ASHNGSi1f 
Onpen63ra H3 XeMli3MOT 
H3 DHPOKceHOT nOK3)l{a neKa ce 
pa60TH 33 DHPOKceH On rpynara 
U.' Hll AYnfnrrE, MetyToa, THe BO 
CBOjOT COCTag HMaaT JroJIe. {eHa 
O.l 	 KOilli'lKHa Ha IC8J1UHYM. nrro BO 
OCHOBa rH npH6JlHlKYBaaT KOH 
rpynaTa HanHODCH,D;HTe (cn. 7). 
BO JpH<fn Ham1poKceHoT 
Ha noneKe MecTa HMa BKJ10DeHO 
Cn. 8 IIoMeHKJl3ryp3 118 KaJIUHCKlfTe 8M<t1l160JlH JpBa Ka aKIlecopHH MHKepaJIH. 
(B. Leakc, 1978) co IT01l01l<6a H8 TO'I.K"HTe "8 THe BO OCHOBa ce npercTaneKH 
:nlCjlH6oJlOT Oll. 8Y1lkaHCKHTe UP"H OJ! OkOJlHHaTa co MarHeTHT, HJIMeKIIT H ana­
HaAnwap 
THT. 
Onpen6aTa Ka COCTaSOT H3 MarHenrrOT H T:lJJMeKlfTOT e npHKa)lCaHa Ka 
CJ1.5 H cn. 6 
1. !lHoncHJl-XeHJle6eprHT, 
2. EmIHoncltD. 
3. cIlepO);e.!leH6eprHT 
4. Aynrr, S. cI>ep08ynrr 
6. TKTSHoaynrr 
7. Cy6K8JUJHCItH aynrr 
8. IlHII<OHHT 
9. POM6H'IeH TIHpOkceH 
(t.I.8n.48TC1tH Kap"H) 
10. P OM6H'teH nHpoKceH 
(MeTllMOPctIllH UpnH) ,
11. 11011011<00 H8 nHpoKceHKTe 
"' 011 BynKaHCKHTe I18pnHO,ll 
OltOJTHH8Ta H8 Aruuap 
Cn. 9. XeMliCKH COCTlUI Ha nHpOkcctfKTe 80 CHCTetoIOT 
(S., Mg, Fc2+ + Fc' + Mn, PoldcrYIIL A. , Hess. H., 1951) 
3A.KJ1Y1.10K 
BYJIKaHCKHTe Kapmf On OKOJ111HaTa Ka Kaotammrrero Anwap ce .I1e.n: 
Oll rDneMHOT BYJ1K3HCm lCOMDn eKC Ha DJTaHHHaTa Ko)f()'~ B o OBOj nOKaJIH­
TeT OBHe 1<apml ce janysaT BO BHJJ. Ha BymcaHCKH H Cy6BYJIKaHCKH TeJJB J:OH 
Ka DOBej(e MecTa ce Ja¢laTeHH co rrpOnecH Ha XJ1.nPOTepMaJIHa npeo6pa:6a. 
MHkpOC)(ODClC3T3 o.npe.n6a, Jratro H o.npe.n6aTaH 3 Xel\DOMOT, M1upoene­
MeHTIITe H o.npe.n6aTa H3 COCTaBOT KarnSBHlfTe MHHep8JlHH~, DO OCHOBa 
YX3JK)'B83THaTOallenT)'tcacepa60THJaHHTepMe,JlHjapHHKapDHOllrpyna:ra 
H a JIATIlTIrre. 
: 
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HajHoBHTe onpenOH Ha onHOCOT Ha H30TonHTe Ha 87Sr / 86Sr lUTO ce 
HanpaneHH BO repM3HMja nOKa)l(ynaaT BpenHoCTH 0.708568. OnHe BpenHOc­
TH jacHo YKa)l(ynaaT Ha roneMa KOHTaMItHaJ.{Hja H3 npHM3pHHTe MarMaTCKH 
pacTorm UJTO nOTeKHynaaT on rpaHII'fHOTO no.apa'fje H3 KOHTHHeHTaJIHaTa 
Kopa Ii ropHaTa oonlillKa 
SUMMARY 
PETROLOGICAL FEATURES OF THE VOLCANIC ROCKS FROM TIlE 
VICINITY OF ALSIlAR 
Blato Doev, S. Lepllknvil 
- Rlldarsko-gcolo!ld fakultet - SUp 
The volcanic rocks from the vicinity of Alshar are part of the large volcanic 
complex ofKozufMowllain.ln the locality they occur like volcanic and subvoJcanic 
bodies which have been subjected to processes ofhydrothermaJ alteration at several 
places. Microscope detcnnination, the detcnnination of the chemism, tllemicroele­
mCnls and the dctermination of the composition, of the main mineral phase basicaJy 
show ulal tbey are intermediary rocks of me latites group. The latest determination 
of the ratios of isolops of 87Sr / Sr86, which were made in Germany show the values 
of 0.708568. The values clearly point OUI that me big contamination of Ule primary 
magmatic melts originate from the bordering area of tlle continental crust and tlle 
upper mantle. 
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1130TOnl1T 
MArMATCKHK 
Bo OBOJ TPtI!. 38 n 
H3 H30TonHTe Ha Sr~6S 
MaKrA~IIH)a cr pe.1IaTHDIIO 
HrKUM OCIIOBIIH lIIKJlY'IOI\I 
MlITCKN KapnJl. O;J.IIOCOT t 
0.706318 na AO 0.710641. 
OBOj OAIIOC e HajtJ 
Sop08 ,Uon, H 3J1eTOBO , 
l\lellOMeH e lIajDcpojamo 
TC ",antaTCKH pacToliH. 
H30TonHHoT OAHl 
410pMH paJIe TepUHepllHTI 
l\eJ10BHTe lIa rOptiaTa 061 
IOpa. 
Ha TepHTOpH. 
HMaaT UmpOKO pacr 
30Ha TaKa H BO Cpr 
nOMery BapnapCKaT 
Bp3aHocTa Ha noroll 
epHH. MArMaTCKH Ka 
BO TPynOBlITe Ha 1. 
